Abstract: Students today are increasingly engaged in the use of digital information and communication technologies. The Internet continues to grow and more and more young people are using it worldwide. Educational practices, however, have been slow to adapt to the corresponding developments. For example, Internet forums are generally ignored in most educational practices, including chemistry education, although they are often used to find new information by everyday people. The question therefore arises: Why are such media not used to provoke and promote science or chemistry teaching and learning, while simultaneously developing critical scientific media literacy? To understand how the younger generation learns via Internet forums, this article looks at a survey of Internet forum usage behavior by lower and upper secondary school students (age range 12-17) in relation to chemistry-specific content. The findings are then contrasted with an analysis of user behavior. The final analysis revealed that students are open and critical when using Internet forums, even though such learning is mostly unconnected to formal education. These results can inform science and chemistry teaching by focusing teaching and learning more on Internet forums in order to employ them as an educational medium in science class.
Introduction
The invention of the World Wide Web in the 1990s created the largest and most easily accessible information resource of all time. Today's Internet and social media, like Twitter, Facebook, and Internet forums, are increasingly used to communicate, to distribute and comment upon information, or to enter into dialogue [1, 2] . Developments in modern information and communication technologies (ICT) have led to a continuously changing understanding of how to access and use information. The study called "Digital Life" [3] showed ten years ago that Germany's daily use of digital media included 86% of the total population. Corresponding data for the USA, Great Britain, South Korea, and France gave numbers ranging from 70% to 80% and were slightly lower. However, these numbers have probably increased in the interim.
The use of digital tools is significant among members of the younger generation, e.g., in the case of Germany [4] . Today, almost all young people aged 12 to 19 in industrialized countries own Internet-enabled smartphones. The use of social media sites visited also grows from year to year [4] . Search engines such as Google have become the preferred access route to information [4] . Information found by Google hits, however, is not always scientifically correct and reliable. Sometimes false information is even provided to purposely mislead the public. Some sites have a chance to contribute to developing a science-based understanding of the world. Others are not so helpful. Information clearly needs to be screened and evaluated for its correctness and helpfulness [5] .
Search engines point the way to wide-ranging resources surrounding any search term or question. In addition to news sites, corporate websites, social networks, wikis, and newspapers, discussion forums are frequently used to find information concerning a specific question. Internet forums are purposely designed to provide answers to and discussions of a given topic or question. Forums allow users to post questions, so that other people can provide more information in order to solve a problem. Questions can develop from a specific interest into bigger discussions, which continue to grow as larger numbers of people contribute. Forums seek an exchange of information, views, and beliefs among people in order to discuss the advantages and disadvantages of products, answer technical or private queries, or provide help on a given topic.
Information from Internet forums can be quite controversial, since in most cases little information can be gleaned about the contributing individuals or their level of expertise. Participants may be professionals, laymen, or people distributing false information on purpose. The assessment of information stemming from Internet forums is difficult. Consequently, today's young people need to be prepared for critical media usage. They need to be able to navigate their way through today's media in a capable, self-determined, and creative fashion, so that they can later contribute to shaping and developing media in society. Due to this, the use of new mass media by today's students provokes intense debates. This is true both in terms of educational policy and for informing classroom teaching in general. It is also the case in science or chemistry teaching in particular [6, 7] .
This article focuses on Internet forums and their potential use in education with a special view toward chemistry education. It juxtaposes perspectives on Internet forums expressed by secondary school students (age range 12-17) over an analysis of user behavior. This allows us to identify potential starting points for dealing with Internet forums as a factor in science or chemistry education.
Background

Digital Media and Education
A consumer survey by Deutsche Telekom in 2009 [3] showed that an industrialized country like Germany is already thoroughly permeated by the use of digital media. Digital media and their use are largely taken for granted in people's professional and private lives. The younger generation in particular views digital media as an integral part of their existence. Many young people cannot imagine living without such media [4] . Bennett, Maton, and Kervin [8] refer to the study by Prensky [9] and reveal that all generations born after 1980 have grown up with digital media from their early years. Educational policy and classroom teaching have been suggested as areas where schools can develop new views on teaching and learning in order to deal with these "digital natives". Questions arise as to how different media experiences and skills must be taken into account, if the goal is the transformation of teaching and learning in all school subjects [7] .
Bennett et al. [8] list various assumptions for investigating how adolescents deal with information technologies, including a discussion of corresponding learning styles which might be helpful. They point out, however, that most of their suggestions are not empirically proven and are often uncritically quoted. Nevertheless, some studies have described obvious changes in access to and usage behavior of digital media users, including several more-or-less clear tendencies. Based on the current pace of technological development, we must also ask ourselves how quickly studies on media usage behavior become outdated. Fifteen years ago, Kvavik, Caruso, and Morgan [10] described the majority of American learners as using computers and mobile phones, but primarily for word processing, messaging, or surfing the web. Observations in the present public space may indicate that this is still the case. This study also found that learners sometimes possess far fewer ICT skills than was assumed in previous studies [8] . This has also been described in studies in Australia [11, 12] . The assumption that today's learners are much more adept at multitasking thanks to media diversity has also been refuted by Bowman, Levine, Waite, and Gendron [13] . However, surveys by Lenhart, Madden, and Hitlin [14] as well as Livingstone and Bober [15] showed that even a decade ago learners spent a lot of Educ. Sci. 2019, 9, 121 3 of 14 time on the Internet. These learners researched their homework or communicated with other people. The frequency and type of use depended upon the age group of the people involved. However, this did not apply to all learners alike [8] .
The results presented above show the situation almost ten years ago. Meanwhile, almost every teenager in industrialized societies owns an internet-enabled mobile phone, regardless of age. Word processing programs and the exchange of messages via email are no longer the focus of surveys, since young people's media behavior has moved more solidly in the direction of social media. Research on digital media use today is more about social networks and how the younger generation is using them [4] . There are numerous studies on the use of social media for professional opportunities [1, 2] , experiences, and opinions about them [16] [17] [18] . There are also studies showing the influence on learning [19] [20] [21] and on specific loci like Facebook and Twitter [22, 23] .
While there is risk in using social media [21] , the educational possibilities and chances of these new technologies have also been widely discussed. Researchers suggest that learners need to receive basic media education in school in order to develop skills for self-determined media use. UNESCO has suggested that young people need to develop competencies for dealing responsibly with all types of media on the Internet [24] . Learners should not only be able to understand and evaluate diverse information sources in the Internet [25] , they should also develop skills to actively use them [7] . It is crucial to recognize "...how these platforms can enrich and diminish their personal, social, and civic lives" [21] .
Internet Forums as a Resource for Science and Chemistry Education
The Internet is full of wide-ranging information formats. In addition to private and corporate websites, one can also find social networks, wikis, or Internet forums. An Internet forum is a platform for exchanging information between geographically-separated people [26] . The information found on forums combines facts with personal experiences, opinions, and beliefs. Forums are a question-and-answer system, which can be used at any time to get quick responses or to search earlier responses to a certain question.
There are numerous forums with different foci. These range from everyday life issues to specific professional interests. Topics concern a broad range of interests, for example, technical, scientific, political, or health-oriented forums. The more general a forum is, the larger the number of members and contributions tends to be. The more specific a forum is, the greater the chance is that people with joint interests and experiences will meet. Most Internet forums do not provide educationally reconstructed or peer-reviewed information. Only some forums offer information explicitly made for educational purposes. These sites mainly address teachers rather than students. Over the years, a plethora of questions has accumulated on Internet forums on a variety of topics with an ever-growing range of answers. Answer threads can contain anything from very short comments to very long discussions.
Some Internet forums are of interest to classroom teaching, even if they are not intended for use in formal education. They can help with homework assignments or with answering questions raised in class. They can also provide background information and highlight past discussions of situations, developments, and products found in the lesson. For example, there are many threads on the use of detergents, cosmetics, and health treatments that can be used to stimulate chemistry teaching and learning. Just as in science education [27] , statements found on Internet forums also need to be reflected upon concerning their soundness and scientific validity in order to work with them responsibly. Reflection upon Internet forum entries can provide a good starting point for science teaching and learning. It can also help science education contribute to critical media education [28] . In 2005, the OECD (The Organisation for Economic Co-operation and Development) called for the use of such media in the classroom, so that learners can gain insights into the corresponding media and make them aware of the potential risks of such technologies [29] .
Several studies deal with Internet forums in various ways [30] [31] [32] [33] . There are, however, hardly any studies concerning the use of Internet forums by school students, even though relevant forums and Educ. Sci. 2019, 9, 121 4 of 14 forum entries for this target group appear quite often on the Internet. In German speaking countries, the website www.gutefrage.net is the largest and best-known forum and has over one million registered users. Almost 30% of German teachers use it to prepare their lessons, thereby connecting this site directly to education [34] . Specific forums for science or even for chemistry only are normally much smaller and tend to list under 100,000 registered users [5] . Information about the popularity and use of both types of forums in (science) education, however, remains scarce. In order to gain insight into the Internet forum usage behavior of secondary students, a questionnaire survey was carried out. It specifically focused on chemistry and related science domains. A multi-page questionnaire with open and closed (Likert-based) questions was used. The awareness of various forum types as well as participants' perceived usage behavior were examined by the questionnaire. A total of 668 secondary students (aged 12 to 17 years) from different grammar and comprehensive schools in northwestern Germany voluntarily participated in the survey. The response rate was almost 100% since data collection was operated in whole school classes during teaching time. All students had compulsory chemistry courses in school before and at the time of data collection. Three students did not provide information on their sex. Most of the analysis was performed with the aid of descriptive statistics. The open-ended questions were analyzed using qualitative content analysis according to Mayring [35] .
Views of Secondary Students on Internet
Findings
The survey revealed that almost all of the participants were well aware of Internet forums (Figure 1 ), particularly the largest forum in German-speaking countries, gutefrage.net. In addition, domain-specific forums for chemistry and some educational forums were also known and listed. Domain-specific forums were, however, not so widely known. A little less than 10% of the participants were aware of these other sites. Awareness of other forums increased with age. Just over 80% of learners aged 12-14 years knew and used gutefrage.net, while almost 100% of 15-to 17-year-olds stated that they knew the site. The survey also revealed that most learners found forums primarily with the help of search engines and only rarely accessed them directly.
The students' answers on their usage behavior showed that learners used Internet forums in their free time (40.8%). They also used such sites for school and homework assignments (48% and 40.2%, respectively). Forum use for homework assignments increased with age. In general, however, user behavior was almost exclusively limited to merely reading the forum threads. Only some of the older students sometimes posted questions (34.4%). Actively answering questions in a forum was almost nonexistent for all age groups (85.6% chose "no answering"), thus showing a passive approach to information gathering and learning.
In order to understand which topics were pursued by students on Internet forums, we queried the students' areas of interest. Thirty possible topics were listed, which could be selected by the learners. The focus was on subjects from chemistry-related and technical fields, inspired by the ROSE (the Relevance of Science Education survey) study [36] . This included topics such as diseases and health, personal hygiene, body care products, diets, body jewelry, and healthy nutrition. Using the interest studies of Holstermann and Bögeholz [36] and Gräber and Lindner [37] as a guide, three categories were formed from the proposed topics (see Table 1 ). The most frequently identified topics concerned the human body (45.2% of the total answers) and everyday life (41.5% of the total answers). Issues of societal or environmental relevance were of much less interest, only comprising 13.1% of the total answers. domain-specific forums for chemistry and some educational forums were also known and listed. Domain-specific forums were, however, not so widely known. A little less than 10% of the participants were aware of these other sites. Awareness of other forums increased with age. Just over 80% of learners aged 12-14 years knew and used gutefrage.net, while almost 100% of 15-to 17-year-olds stated that they knew the site. The survey also revealed that most learners found forums primarily with the help of search engines and only rarely accessed them directly. We found that the participants generally view answers on Internet forums as comprehensible, helpful, and trustworthy. However, almost 50% of learners also assumed that posts on forums are sometimes of low quality and need to be viewed critically.
Young peoples' perception in dealing with Internet forums (see Figure 2 ) was determined by an open-ended question in the questionnaire. Learner responses were evaluated with the help of Mayring [35] . We assigned answers to high-, medium-, and low-acceptance categories. In addition, critical comments within these categories were identified in the use of Internet forums. 
A Showcase Analysis of the Most Popular German Language Internet Forum, Gutefrage.net, with a Special View Toward Chemistry Education
Method and Sample
The purpose of this case was to investigate how helpful forum posts are perceived by users and how varied answers to a question are. The analysis focused on the most common Internet forum in German language, gutefrage.net. This popular site is a general, free forum in which only registration is necessary for active participation. After registration, all functions on the forum are open to all users. This includes, among other things, the internal evaluation of member contributions. Helpful answers and compliments can be rated, rewarding the forum writers with points and titles. For example, if a forum writer has given 50 helpful answers, this person is credited with the title of "expert". However, this award is time-limited and loses its validity if the commitment and quality if the contributions diminish over time. Other internal guidelines at gutefrage.net [38] also include the possible reasons for asking a question. Thus, contributions may be presented as questions of knowledge, local or regional questions, questions of discussion and opinion, or questions requiring advice. In addition, queries can be assigned to different subject areas, but these areas are not prescribed. Each of the collected threads consists of one question with the associated answers and comments. Answers are marked as "most helpful answer" or "expert answer".
Over a period of eight weeks, screenshots of the first twenty consecutive threads in gutefrage.net were collected on one day of the week at a specific time [30, 32] . Data collection yielded a sample of 160 random questions and 718 associated answers. Analysis was performed using document analysis [39] . Within the age groups, the acceptance of Internet forums was different (Figure 2 ). Almost half of students between the ages of 12 and 13 showed a high degree of acceptance of information from Internet forums. However, female students (40%) showed less acceptance at face value than did male students (51.8%). Both sexes were equally critical when it came to trusting Internet forums; "Internet forums can help a lot with questions, but sometimes I think that they can be wrong". Among 14-to 15-year-olds, more female students showed a high level of acceptance of Internet forums (51.7%), but the girls also showed a much more critical stance toward the forums than did the boys. A typical remark was "If there is a question, there are several answers, if one does not understand. The downside is that everyone can answer there. Therefore, no guarantee exists that everything is right. But it is convenient that if you enter your question on google.de, the forums are displayed with the appropriate answers to your question". The 16-year-old female students finally showed a high degree of acceptance in dealing with Internet forums (61.5%), while the overall level dropped below 40% for the students in this age group. There seems to be a slight decrease in high acceptance among boys and an increase among girls. A sound explanation for both of these trends was, however, not identified in the data. It became apparent with the open-ended questions that the learners already recognized the potential advantages of Internet forums, but also faced insecurity in dealing with them. In addition to the many and varied answers, the learners recognized the fact that anyone can write an answer in Internet forums. They realized that there is therefore no absolute guarantee that the answers come from experts.
It is possible that they can also be based on the mere personal experience of a layman, or even be faked on purpose.
A Showcase Analysis of the Most Popular German Language Internet Forum, Gutefrage.net, with a Special View Toward Chemistry Education
Method and Sample
Over a period of eight weeks, screenshots of the first twenty consecutive threads in gutefrage.net were collected on one day of the week at a specific time [30, 32] . Data collection yielded a sample of 160 random questions and 718 associated answers. Analysis was performed using document analysis [39] .
Based on these screenshots, we first identified the number of questions, helpful answers, expert answers, and unanswered questions. The threads were then assigned to specific topics. This was again based on the categories formed according to the interest studies carried out by Bögeholz and Holstermann [36] and Gräber and Lindner [37] :
• A1: Questions about the human body (nutrition, body care, body awareness, etc.); • A2: Issues of importance to society and the environment (chemicals, environmental awareness, occupations, etc.); • A3: Questions about everyday life (clothes, animals, sports, mobility, etc.).
The number of answers was determined descriptively. A percentage distribution was then calculated to allow for comparisons. The mean and the variance were determined to define the coding of the responses using intervals. In order to categorize these intervals, the questions from the threads were examined for similarity with the help of Mayring [35] . In addition to identification of the topics, the motivation of the inquirer was determined for the respective research question (taking into account the motivation categories from gutefrage.net [40] ). Potential motives for a question included confirmation, information, correction, opinion (after experience or treatment), problem-solving, or a targeted or open search.
Findings
Of the 160 questions total, 69% referred to issues that are within the focus of this study. Overall, 48% of the questions were about everyday issues, 15% about the human body, and 6% about science-related societal or environmental content. The other questions concerned private topics. Typical private questions of younger authors related to people of the opposite sex and the associated interpersonal problems. A second large category included tips for playing computer games. Older forum writers often referred to problems in their family or asked for holiday destination information.
Everyday questions in relation to science and technology often focused on technical issues. A total of 67% of the questions regarded problems with the use of digital media. For example, younger contributors often asked for help on the installation of computer games or on technical issues to help them enhance their gaming experiences. Older forum authors asked about "internet performance", the pros and cons of certain computer devices, or other technical issues. The same applied to mobile phones, although fewer questions were found in this area. In the field of society and environment, only job-related content was presented for discussion. For example, users asked if a document was a "good professional assessment", or how many semesters are necessary to complete a degree program. This included the experiences of outsiders entering a totally different profession. Questions about chemicals or environmental awareness were not asked in this survey. The area of the human body focused on issues dealing with body awareness. These were very often health problems. Physical problems were often described. Users asked about the experiences of other people having similar problems. We found that 33% of the forum questions gave answers that were rated as helpful or expert, for a total of 160 questions. Only 6% of the inquiries remained unanswered (Figure 3) . Of the helpful answers, 83% concerned questions about everyday life, 13% about the human body, and 4% were job-related questions. Seventy-five percent of the expert answers concerned questions about everyday life, followed by questions about the human body (25%). There were no expert answers to any of the professional questions. The unanswered questions were all related to everyday issues, with 70% relating to technical issues and 30% to other issues.
In the descriptive evaluation of the response yields (answers per question), the mean value was determined to be 5.3 and the sample variance was 7.81. This measure was used to divide the response yields into intervals, resulting in the partitioning shown in Table 2 . 
Response Yields
average yield K 2 5 < X < 14 high yield K 3 Seventy-five percent of the expert answers concerned questions about everyday life, followed by questions about the human body (25%). There were no expert answers to any of the professional questions. The unanswered questions were all related to everyday issues, with 70% relating to technical issues and 30% to other issues.
In the descriptive evaluation of the response yields (answers per question), the mean value was determined to be 5.3 and the sample variance was 7.81. This measure was used to divide the response yields into intervals, resulting in the partitioning shown in Table 2 . Table 2 . Intervals of response yields.
An average yield (five answers to a question) occurred in 11% of the total questions. Almost half of all questions received between one and four answers. A high yield of answers was seen in 21% of the total questions. Six percent of the questions did not receive any answers and 3% had more than thirteen answers. Within the individual response yields, the descriptive evaluation showed that most helpful and expert answers were given in the mean response yield (Figure 4) . The numbers of helpful and expert answers decreased in the lowest and highest response yield categories. In analyzing the potential motivations of forum writers, six categories were identified, with three of them being dominant. Most of these questions requested opinions from other forum members or asked general information to increase personal knowledge through facts. Questions that required concrete solutions to problem situations could also be identified more frequently. Queries submitted for the purposes of confirmation, correction, or general searching were only represented by a small percentage. The distribution, however, depended on the response yield of a question ( Figure 5 ). Concrete answers, e.g., on troubleshooting, were dominant in shorter threads. After a problem was solved there was no more need for further entries. The longer a thread was, the greater the exchange of opinions became. This is probably because factual information and concrete help had already been exchanged and the question started an open discussion. In analyzing the potential motivations of forum writers, six categories were identified, with three of them being dominant. Most of these questions requested opinions from other forum members or asked general information to increase personal knowledge through facts. Questions that required concrete solutions to problem situations could also be identified more frequently. Queries submitted for the purposes of confirmation, correction, or general searching were only represented by a small percentage. The distribution, however, depended on the response yield of a question ( Figure 5 ). Concrete answers, e.g., on troubleshooting, were dominant in shorter threads. After a problem was solved there was no more need for further entries. The longer a thread was, the greater the exchange of opinions became. This is probably because factual information and concrete help had already been exchanged and the question started an open discussion.
submitted for the purposes of confirmation, correction, or general searching were only represented by a small percentage. The distribution, however, depended on the response yield of a question ( Figure 5 ). Concrete answers, e.g., on troubleshooting, were dominant in shorter threads. After a problem was solved there was no more need for further entries. The longer a thread was, the greater the exchange of opinions became. This is probably because factual information and concrete help had already been exchanged and the question started an open discussion. 
Discussion and Conclusions
An Internet forum is a technical tool that can be used to find information or to solve problems, in other words, to learn. However, students need to recognize and reflect upon an Internet forum's usefulness and user-friendliness if they are asked to learn with the help of Internet sources [41] . Internet forums correspond to a specific design and organization of information. General forums have different characteristics than domain-specific forums. In contrast to general forums, 
An Internet forum is a technical tool that can be used to find information or to solve problems, in other words, to learn. However, students need to recognize and reflect upon an Internet forum's usefulness and user-friendliness if they are asked to learn with the help of Internet sources [41] . Internet forums correspond to a specific design and organization of information. General forums have different characteristics than domain-specific forums. In contrast to general forums, domain-specific forums are much more focused and sometimes provide more abstract and complex information and answers, e.g., in chemistry. Internet forums of different types are also likely to vary widely in their response yields. In our analysis we found that there are different answer yields depending on the purpose of a question. A response yield with five answers yielded the most answers rated as helpful or expert. One might come to the conclusion that a response yield of five answers may therefore be an ideal response yield. However, this should be viewed with caution, because any answer yield may have advantages or disadvantages depending on the motive of the initial question. This might be abstract to further analysis.
General forums yield a demonstrable majority of questions requiring opinions or information, but specialized forums are more likely to contain more frequent questions requiring single solutions, confirmation, or correction. In this case, precise and short answers might be more helpful for guiding someone through a problem. Questions requiring discussion tend to have rather high response yields, which are generally desirable in this case. This certainly depends upon the discipline. Thus, it is important that students understand the organization and the different types of Internet forums. They also need to be able to estimate the motive of a given question and be in a position to select the proper forum to use. For this reason, it is important that learners become aware of the possibilities offered by domain-specific Internet forums. This might reduce learners' insecurity in dealing with both type of forums and increase the perceived ease of use. The existence of different forums to choose from can help learners avoid being automatically routed to the most popular general forums by search engines.
This paper chose the best-known forum in the German language, gutefrage.net. This site is well-known by almost all secondary students in Germany. However, domain-specific forums, e.g., forums on chemistry, are much less known. Learners' awareness of Internet forums is generally high, even at lower age and class levels. This increases with age. Internet forums are widely used, but also viewed somewhat critically by secondary school students when it comes to the quality of the forum posts. Nevertheless, Internet forums are viewed as helpful among secondary school students, even if learners admit to some insecurity in assessing the quality of the answers found. The analysis of gutefrage.net found that most questions directed to a forum audience concerned the everyday lives of the users or the human body. These are very often not general questions, but rather concrete problems, such as disease or disability, for which specific answers and opinion-based replies are sought. We could discern that questions only seeking information or general opinions tend to be particularly successful in terms of diverse and helpful answers in the Internet. If we compare this to learner motives in formal educational contexts that might be better researched in the future, we might better recognize a discrepancy which might explain why so few students use Internet forums to support their formal learning in school.
The questionnaire study showed that only a relatively small portion of learners use Internet forums to help with homework assignments or school learning. There seem to be completely different motivations which lead students into forums like gutefrage.net. Most probably, they expect help with everyday life issues but would not expect to receive satisfactory answers for problems with school lesson content. In order to meet learners' school-based questions, specialized Internet forums would have to be visited. Especially in the sciences, there are numerous forums which focus on chemistry and other domains [5] . These forums also take into account school lesson content, however, they are rarely used by the students. Curriculum development and research might reveal whether this situation would change if domain-specific forums were introduced in science classes.
In a subject-specific forum, the likelihood of finding experts in the field might be much higher, as is the chance of receiving a profitable answer or constructive help in solving a technical problem. In the analysis described in this paper, the unanswered questions in gutefrage.net pertained mainly to very specific technical questions concerning computer use. Perhaps the choice of this forum for such issues was unsuitable. A better or more profitable answer might have been gained by posting these questions in a computer-focused forum. We saw above that the choice of a proper forum can improve work performance, thereby increasing the perceived usefulness of a site [41, 42] . The same might hold true if formal education introduced students to domain-specific forums and showed them how to benefit from such resources, e.g., in school chemistry education.
Internet forums have barely been taken into consideration as tools to be used in formal science education [5] . Further research might reveal the reasons, e.g., by analyzing the teachers' perspective on the use of social media in science classes. Forums have great potential to promote both learning and teaching, e.g., in chemistry lessons. The interests of secondary students in Internet forums largely overlap with the findings of interest studies (e.g., [36] ). Conversely, Internet forums can provide teachers with information about their students' interests. There have also been initial, practical suggestions of using a Moodle forum in chemistry teaching as a communication tool between student groups for cooperative learning [28] . Learners would not only get to know Internet forums as a source of information, but also engage in discussions on issues related to science and technology via online forums. In this case, the task of writing a professionally sound answer is added to the need to critically scrutinize the contributions of other groups. Learners should experience dealing actively with an online forum and get to know it as a constructive medium. Likewise, they should be made aware that statements can be either right or wrong. They must be able to understand that responses in the case of opinions come from different personal perspectives and do not necessarily represent absolute truth. Such an approach might help students to start actively working with Internet forums, instead of being just passive consumers of information and opinions. Research, however, needs to reveal whether and how this approach would work.
Internet forums are well known to most learners. They can provide authentic learning contexts for science classes, both with their content matter and in their use as authentic everyday practices of communication and information exchange. Everyday problems can be introduced into the classroom via Internet forum posts to spur research and discussion, e.g., on which chemical products are safe or environmentally benign. Authentic Internet forum threads can be used to question responses critically and to reflect upon how others explain something, e.g., whether scientific facts and arguments are used properly. Proof of scientific claims can even be made subject to the learning of new theories or practical work. They can also highlight whether a question is answered in a scientifically correct or incorrect manner, e.g., when Internet posts mix up scientific concepts with alternative, non-reliable arguments. Intergroup discussions via online forums can link learning groups from different schools. This will probe what others think about specific issues related to science and technology, e.g., when discussing the question regarding whether bottled mineral water is of better quality than tap water [28] . It can also help the class determine whether it wants to personally contribute to a forum thread with the knowledge the students developed while they learned. Authenticity and real-life scenarios have been suggested as reasons to raise student perception of the relevance of education [43] . The use of Internet forums to discuss real life issues and teach practices widely used on the Internet might aid in strengthening students' personal perceptions of the relevance of science education in general and chemistry education in particular. 
